Unilateral T cell maturation arrest in the thymus of CBA/H mice as a long-term effect after neutron irradiation.
Thymuses of CBA/H mice were investigated up to 570 days after whole-body irradiation with 2.5 Gy fast fission neutrons or 6.0 Gy X rays. A number of these thymuses, observed 220-270 days after neutron irradiation, have two equal sized lobes, one of which has an abnormal T cell distribution. The present paper reports on the distribution of lymphoid and stromal cell types in these thymuses. For this purpose, we employed immunohistology using the indirect immunoperoxidase method. We incubated frozen sections of these aberrant thymuses with monoclonal antibodies directed to cell surface differentiation antigens on lymphoid cells, such as Thy-1, T-200, MT-4, Lyt-1, Lyt-2, and MEL-14; monoclonal antibodies directed to major histocompatibility complex (MHC) antigens, such as I-A and H-2K; and monoclonal antibodies directed to determinants in various thymic stromal cell types. The results of this study show a T cell differentiation arrest in only one of the two thymic lobes. T cells in the aberrant lobe express Thy-1, T-200, and MEL-14 antigens but are MT-4- and Lyt-1-. In some lobes, a weak Lyt-2 expression was observed. The observed T cell maturation arrest is mainly restricted to the cortex since in the medulla, in addition to cells with an aberrant cortical phenotype, normal T cell phenotypes are observed. This indicates that cortex and medulla have independent generation kinetics in T cell maturation. The stromal cell composition in these abnormal lobes is not different from that in the normal lobe, but the size of the medulla tends to be smaller. Furthermore, the I-A expression on the cortical epithelial cells does not reveal the characteristic reticular staining pattern that is observed in the normal lobe, since the I-A determinants are not strictly confined to the epithelial cells. In addition, cortical lymphoid and stromal cells in these lobes are slightly H-2K+. These alterations in MHC expression in the cortex are discussed in relation to the observed T cell maturation arrest.